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••In this talk, “BWA” means fixed BWAIn this talk, “BWA” means fixed BWA

••The “Last Mile” (or the “First Mile”)The “Last Mile” (or the “First Mile”)

––Fast local connection to networkFast local connection to network

––Data, voice, videoData, voice, video

••Every customer wants itEvery customer wants it

––BusinessBusiness

––ResidentialResidential

••Every operator wants itEvery operator wants it

––Not just Not just telcos telcos or cable service providersor cable service providers



Broadband Access for Big BusinessBroadband Access for Big Business

•• Fiber is nice, but: Fiber is nice, but:

––Only ~5% of 750,000 commercial buildings in U.S.Only ~5% of 750,000 commercial buildings in U.S.

have fiberhave fiber

––Backhoes don’t follow Backhoes don’t follow Moore’s Moore’s Law (Doug Law (Doug LockieLockie))

••$150-250K per fiber mile to install$150-250K per fiber mile to install



Broadband Access forBroadband Access for

Small Business/ResidentialSmall Business/Residential
••Cable ModemsCable Modems

––High infrastructure cost; slow rebuildHigh infrastructure cost; slow rebuild

––Shared bandwidthShared bandwidth

••DSLDSL

––Infrastructure costInfrastructure cost

––Limited rangeLimited range

••SatelliteSatellite

––Very high up-front capital costVery high up-front capital cost







UnlicensedUnlicensed

National InformationNational Information

InfrastructureInfrastructure

(U-NII)(U-NII)

• 5.15-5.25 GHz
• 5.25-5.35 GHz
• 5.725-5.825 GHz

•See also 59-64 GHz



Major U.S. License HoldersMajor U.S. License Holders

••Millimeter wave (24, 28, 31,38 Millimeter wave (24, 28, 31,38 GHzGHz))

––NextLinkNextLink

––WinStarWinStar

––TeligentTeligent

––ARTART

––HighSpeedHighSpeed.Com.Com

––Many othersMany others

••Microwave (2.5-2.7 Microwave (2.5-2.7 GHzGHz) [MMDS, ITFS]) [MMDS, ITFS]

––MCI MCI WorldComWorldCom

––SprintSprint

––Many othersMany others
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Why is NIST interested in BWA?Why is NIST interested in BWA?

(0) What is NIST?(0) What is NIST?

••National Institute of Standards and TechnologyNational Institute of Standards and Technology

••agency of the U.S. Department of Commerceagency of the U.S. Department of Commerce

••Established in 1901 asEstablished in 1901 as Nat’l Nat’l Bureau of Standards Bureau of Standards

••NIST strengthens the U.S. economy and improves theNIST strengthens the U.S. economy and improves the
quality of life by working with industry to develop andquality of life by working with industry to develop and
apply technology, measurements, and standardsapply technology, measurements, and standards

••non-regulatorynon-regulatory

••example: atomic clockexample: atomic clock



NIST Bumper Sticker?NIST Bumper Sticker?

We Know What Time It Is!We Know What Time It Is!

•Time standards: SCIENCE

•Radio standards: ART



Why is NIST interested in BWA?Why is NIST interested in BWA?
(1) Broadband Infrastructure is vital to success(1) Broadband Infrastructure is vital to success
of U.S. economyof U.S. economy

• The Internet drives the U.S. economic engine• The Internet drives the U.S. economic engine

• Business and consumers require fast links• Business and consumers require fast links

• Fiber, cable, and DSL do not support everyone• Fiber, cable, and DSL do not support everyone

––One aspect of the “Digital Divide”One aspect of the “Digital Divide”

––Satellites provide broad coverage; some problemsSatellites provide broad coverage; some problems

• More competition is good, even where fiber,• More competition is good, even where fiber,
cable, or DSL are availablecable, or DSL are available



Why is NIST interested in BWA?Why is NIST interested in BWA?
(2) BWA is becoming an important service(2) BWA is becoming an important service
industryindustry

••global service revenues projected to reachglobal service revenues projected to reach

$16.3 billion by 2004$16.3 billion by 2004

••growth rate of 140% per yeargrowth rate of 140% per year

••North America will represent 39% of globalNorth America will represent 39% of global

market in 2004market in 2004

––Source: TheSource: The Strategis Strategis Group: “World Wireless Group: “World Wireless

Broadband: LMDS, MMDS and Broadband WLL”Broadband: LMDS, MMDS and Broadband WLL”

(April 2000)(April 2000)



Why is NIST interested in BWA?Why is NIST interested in BWA?

(3) Broadband wireless is becoming an(3) Broadband wireless is becoming an
important engineering and manufacturingimportant engineering and manufacturing
businessbusiness

•• High-technology driver in economy High-technology driver in economy

•• Potential for large export markets Potential for large export markets



Why is NIST interested in BWA?Why is NIST interested in BWA?
(4) BWA needs standards and measurement(4) BWA needs standards and measurement
technologytechnology

• Telecommunications thrives on standards• Telecommunications thrives on standards

•• Standards are in the NIST mission Standards are in the NIST mission

•• Measurement technology is difficult for BWA Measurement technology is difficult for BWA

––  e.g.: how to specify a power amplifier? e.g.: how to specify a power amplifier?

•• Measurements can support the development of Measurements can support the development of
sound standardssound standards

•• Measurements needed for compliance tests Measurements needed for compliance tests
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Why is NIST doing about BWA?Why is NIST doing about BWA?

••Developing and planning for a wireless systemsDeveloping and planning for a wireless systems
testbedtestbed

•• Taking the lead in encouraging voluntary open Taking the lead in encouraging voluntary open
consensus standardsconsensus standards



Wireless Standards in the U.S.Wireless Standards in the U.S.

••FCC no longer regulates standards for wirelessFCC no longer regulates standards for wireless

communications (spectrum auctions since 1994)communications (spectrum auctions since 1994)

••no coordinated U.S. approach to wirelessno coordinated U.S. approach to wireless

standardizationstandardization

••multiple standards continue indefinitelymultiple standards continue indefinitely

••equipment costs remain highequipment costs remain high

••for new services, licensees and vendors may hesitatefor new services, licensees and vendors may hesitate



WWWWhhhhyyyy    SSSSttttaaaannnnddddaaaarrrrddddssss????WWWWhhhhyyyy    SSSSttttaaaannnnddddaaaarrrrddddssss????
•• People often take the view that standardization is the enemy ofPeople often take the view that standardization is the enemy of

creativity. But I think that standards help make creativitycreativity. But I think that standards help make creativity
possible - by allowing for the establishment of anpossible - by allowing for the establishment of an
infrastructure, which then leads to enormousinfrastructure, which then leads to enormous
entrepreneurialismentrepreneurialism, creativity, and competitiveness., creativity, and competitiveness.
–– Vint CerfVint Cerf, "Father of the Internet," in , "Father of the Internet," in Fast CompanyFast Company, April 2000, April 2000

•• ““TeligentTeligent supports the IEEE 802.16 broadband wireless supports the IEEE 802.16 broadband wireless
access standardization effort, which we believe will drive downaccess standardization effort, which we believe will drive down
equipment costs and create a framework for new innovation.equipment costs and create a framework for new innovation.
This will allow us to roll out service faster to more areas andThis will allow us to roll out service faster to more areas and
serve more customers. Standards will make wireless a realserve more customers. Standards will make wireless a real
alternative for residential broadband access and expand thealternative for residential broadband access and expand the
range of customers served.”range of customers served.”
–– Louis Olsen, Vice President for Technology Development, Louis Olsen, Vice President for Technology Development, TeligentTeligent, Inc., Inc.

and Vice Chair, IEEE 802.16 Working Group on BWAand Vice Chair, IEEE 802.16 Working Group on BWA



NNNNeeeeeeeedddd    ffffoooorrrr    BBBBWWWWAAAA    SSSSttttaaaannnnddddaaaarrrrddddssssNNNNeeeeeeeedddd    ffffoooorrrr    BBBBWWWWAAAA    SSSSttttaaaannnnddddaaaarrrrddddssss
Survey of about 600 people at BroadbandSurvey of about 600 people at Broadband

Wireless World Forum (6 March 2000 ):Wireless World Forum (6 March 2000 ):

How important are standards toHow important are standards to

the long-term success of thisthe long-term success of this

industry?industry?

Extremely important:Extremely important: 59%59%

Somewhat important:Somewhat important: 30%30%



NNNNaaaattttiiiioooonnnnaaaallll    WWWWiiiirrrreeeelllleeeessssssss    EEEElllleeeeccccttttrrrroooonnnniiiiccccNNNNaaaattttiiiioooonnnnaaaallll    WWWWiiiirrrreeeelllleeeessssssss    EEEElllleeeeccccttttrrrroooonnnniiiicccc

SSSSyyyysssstttteeeemmmmssss    SSSSyyyysssstttteeeemmmmssss    TTTTeeeessssttttbbbbeeeeddddTTTTeeeessssttttbbbbeeeedddd

((((NNNN----WWWWEEEESSSSTTTT))))((((NNNN----WWWWEEEESSSSTTTT))))

••measurement measurement testbedtestbed at the Department of Commerce at the Department of Commerce

to help forge industry consensus standards andto help forge industry consensus standards and

specificationsspecifications

––NISTNIST

––NTIA’sNTIA’s Institute for Telecommunications Sciences Institute for Telecommunications Sciences

••a pro-active effort to accelerate development of thea pro-active effort to accelerate development of the

broadband wireless industry by encouraging voluntarybroadband wireless industry by encouraging voluntary

standardsstandards



NNNN----WWWWEEEESSSSTTTT    PPPPhhhhiiiilllloooossssoooopppphhhhyyyyNNNN----WWWWEEEESSSSTTTT    PPPPhhhhiiiilllloooossssoooopppphhhhyyyy

Goal: Accelerated CommercializationGoal: Accelerated Commercialization

of Wireless Systemsof Wireless Systems

equipment cost reduction (equipment cost reduction (espesp. at customer end). at customer end)

mass productionmass production

standardizationstandardization

voluntary standards bodiesvoluntary standards bodies

unbiased measurement supportunbiased measurement support

  U.S. Dept. of CommerceU.S. Dept. of Commerce

Initial Focus: Fixed Broadband Wireless AccessInitial Focus: Fixed Broadband Wireless Access



88882222    NNNN----WWWWEEEESSSSTTTT    SSSSuuuuppppppppoooorrrrttttiiiinnnngggg    CCCCoooommmmppppaaaannnniiiieeeessss88882222    NNNN----WWWWEEEESSSSTTTT    SSSSuuuuppppppppoooorrrrttttiiiinnnngggg    CCCCoooommmmppppaaaannnniiiieeeessss
•• Industry AssociationsIndustry Associations

––Cellular Tel. Cellular Tel. IndInd. . AssnAssn. (CTIA). (CTIA)
––Wireless Wireless Comms AssnComms Assn. (WCAI). (WCAI)

•• License HoldersLicense Holders
––Antilles Wireless Cable TV Co.Antilles Wireless Cable TV Co.
––CharlesCharles Brinkman Brinkman
––FormusFormus Communications, Inc. Communications, Inc.
––US WESTUS WEST Adv Adv. Technologies. Technologies
––Virginia TechVirginia Tech
––TeligentTeligent, Inc., Inc.
––WinStarWinStar Communications, Inc. Communications, Inc.
––WNP Communications, Inc.WNP Communications, Inc.

••  Systems Equipment Providers Systems Equipment Providers
––3Com Corporation3Com Corporation
––ADC TelecommunicationsADC Telecommunications
––AlcatelAlcatel Network Systems Network Systems
––Adaptive Broadband, Inc.Adaptive Broadband, Inc.
––BelstarBelstar Systems Corp. Systems Corp.
––ComTierComTier, Inc., Inc.
––Ensemble CommunicationsEnsemble Communications
––EricssonEricsson Inc. Inc.
––IntraplexIntraplex
––ioWaveioWave, Inc., Inc.
––Lucent TechnologiesLucent Technologies
––Motorola Inc.Motorola Inc.
––NEC America, Inc.NEC America, Inc.
––Netro CorpoprationNetro Corpopration
––NewbridgeNewbridge Networks Corp. Networks Corp.
––NortelNortel Networks Networks
––P–COMP–COM

––Philips Broadband NetworksPhilips Broadband Networks

––Raychem Corp.Raychem Corp.

––Raytheon Systems CompanyRaytheon Systems Company

––Run.com CommunicationsRun.com Communications Ltd Ltd..

––SiCOMSiCOM, Inc., Inc.

––SiemensSiemens Microelectronics, Inc. Microelectronics, Inc.

––Stanford Wireless Broadband Inc.Stanford Wireless Broadband Inc.

––TelesciCOM LtdTelesciCOM Ltd..

•• RF SemiconductorsRF Semiconductors

––Fujitsu Compound SemiconductorFujitsu Compound Semiconductor

––Harris SemiconductorHarris Semiconductor

––Sanders, A Lockheed Martin Co.Sanders, A Lockheed Martin Co.

•• Consultants/R&D/Measurements/Consultants/R&D/Measurements/MiscMisc..

––Anritsu CompanyAnritsu Company

––BellcoreBellcore

––C&W Systems,C&W Systems, Ltd Ltd..

––E B Systems LimitedE B Systems Limited

––EDX Engineering, Inc.EDX Engineering, Inc.

––ETRIETRI

––Gerson Lehrman Gerson Lehrman GroupGroup

––Hardin Hardin & Associates, Inc.& Associates, Inc.

––HRL LaboratoriesHRL Laboratories

––Illinois Institute of TechnologyIllinois Institute of Technology

––IstariIstari Design, Inc. Design, Inc.

––LCC International Inc.LCC International Inc.

––MLJ, Inc.MLJ, Inc.

––PSW Technologies, Inc.PSW Technologies, Inc.

––Technical Strategy AssociatesTechnical Strategy Associates

––WFIWFI

––Wireless Valley Communications, Inc.Wireless Valley Communications, Inc.

––Spike Technologies, Inc.Spike Technologies, Inc.

––WaveComWaveCom Electronics Inc. Electronics Inc.

––WaveSpanWaveSpan Corporation Corporation

––WavtraceWavtrace

––WinNetWinNet MCS MCS

––WytecWytec Inc. Inc.

•• Subsystems and ComponentsSubsystems and Components

––AMP M/A–COMAMP M/A–COM

––Andrew Corp.Andrew Corp.

––AsvanAsvan Technology LLC Technology LLC

––BroadBandBroadBand Wireless Inc. Wireless Inc.

––Cable AML Inc.Cable AML Inc.

––CircuitPathCircuitPath Network Systems Network Systems

––EER SystemsEER Systems

––EndgateEndgate Corporation Corporation

––ETM ETM ElectromaticElectromatic

––Gigabit Wireless Inc.Gigabit Wireless Inc.

––Hewlett-Packard Co.Hewlett-Packard Co.

––IDT Inc.IDT Inc.

–ITS Electronics Inc.

––Integrity CommunicationsIntegrity Communications

––ITS Electronics, Inc.ITS Electronics, Inc.

––MentorData LtdMentorData Ltd..

––Micro Interconnect, Inc.Micro Interconnect, Inc.

––MillitechMillitech Corporation Corporation

––Mitsubishi Electronics AmericaMitsubishi Electronics America

––MMCOMM, Inc.MMCOMM, Inc.

––PhasecomPhasecom Inc. Inc.



SSSSttttaaaannnnddddaaaarrrrddddiiiizzzzaaaattttiiiioooonnnn    BBBBooooddddyyyySSSSttttaaaannnnddddaaaarrrrddddiiiizzzzaaaattttiiiioooonnnn    BBBBooooddddyyyy

•• IEEE Standards AssociationIEEE Standards Association

•• IEEE 802: LAN/MAN Standards CommitteeIEEE 802: LAN/MAN Standards Committee

–– IEEE 802.16 Working Group onIEEE 802.16 Working Group on

Broadband Wireless AccessBroadband Wireless Access

•• 802.16 Sponsorship802.16 Sponsorship

–– IEEE Computer SocietyIEEE Computer Society

–– IEEE Microwave Theory & TechniquesIEEE Microwave Theory & Techniques

SocietySociety



IEEE 802IEEE 802
The The LAN/MAN Standards CommitteeLAN/MAN Standards Committee

Wired:Wired:

–– 802.3 (Ethernet)802.3 (Ethernet)

The Wireless Web, 802 Style:The Wireless Web, 802 Style:

–– 802.11: Wireless LAN802.11: Wireless LAN

••Local Area NetworksLocal Area Networks

–– 802.15: Wireless PAN802.15: Wireless PAN

••Personal Area Networks {Personal Area Networks {incinc. Bluetooth}. Bluetooth}

–– 802.16: 802.16: WirelessMANWirelessMANTMTM

••Metropolitan Area NetworksMetropolitan Area Networks



WWWWhhhhyyyy    IIIIEEEEEEEEEEEE    888800002222????WWWWhhhhyyyy    IIIIEEEEEEEEEEEE    888800002222????
•• Telecom StandardizationTelecom Standardization

––NationalNational

––PoliticalPolitical

•• Datacom StandardizationDatacom Standardization

––GlobalGlobal

––OpenOpen

––Driven by technology & businessDriven by technology & business

––802 and IETF set the standards802 and IETF set the standards



WWWWhhhhoooo    aaaarrrreeee    tttthhhheeee    MMMMeeeemmmmbbbbeeeerrrrssss????WWWWhhhhoooo    aaaarrrreeee    tttthhhheeee    MMMMeeeemmmmbbbbeeeerrrrssss????
•• Telecom Standardization BodiesTelecom Standardization Bodies

–– Governmental RepresentativesGovernmental Representatives

–– CompaniesCompanies

•• IEEEIEEE

––Human beings (engineers)Human beings (engineers)

•• IEEE 802.16IEEE 802.16

––  106 voting Members 106 voting Members

––  43 official Observers 43 official Observers

––  Over 160 people at recent meetings Over 160 people at recent meetings



802.16’s Wide Open Process802.16’s Wide Open Process
•• Anyone can:Anyone can:

–– Attend meetingsAttend meetings

–– Subscribe to email listSubscribe to email list

–– Read documentsRead documents

–– Comment on documentsComment on documents

•• Members can voteMembers can vote

–– Membership acquired by attendanceMembership acquired by attendance

•• Finalized through open “Sponsor Ballot”Finalized through open “Sponsor Ballot”

•• Parallel to Open Source CodeParallel to Open Source Code

–– Peer ReviewPeer Review



NNNN----WWWWEEEESSSSTTTT////888800002222....11116666    HHHHiiiissssttttoooorrrryyyy    iiiinnnn    BBBBrrrriiiieeeeffffNNNN----WWWWEEEESSSSTTTT////888800002222....11116666    HHHHiiiissssttttoooorrrryyyy    iiiinnnn    BBBBrrrriiiieeeeffff

PPPPaaaarrrrtttt    1111PPPPaaaarrrrtttt    1111

•• April 3, 1998 April 3, 1998

––N–WEST Web Site went on–lineN–WEST Web Site went on–line

((http://http://nwestnwest..nistnist..govgov))

• August 9-10, 1998• August 9-10, 1998

–– N-WEST Kickoff Meeting (45 people) N-WEST Kickoff Meeting (45 people)

••Alongside 1998 IEEE Radio and WirelessAlongside 1998 IEEE Radio and Wireless

Conference (RAWCON’98)Conference (RAWCON’98)





KKKKiiiicccckkkkooooffffffff    MMMMeeeeeeeettttiiiinnnngggg::::    PPPPrrrreeeessssssssKKKKiiiicccckkkkooooffffffff    MMMMeeeeeeeettttiiiinnnngggg::::    PPPPrrrreeeessssssss
•“While there are some squabbles within N-
WEST about how generic an RF-to-baseband
interface should be, members are universally

praising NIST officials for pushing standards
efforts through the testbed” (EE Times)

•“It’s a very important initiative by the
Commerce Department to help jump-start this

industry. It’s helpful to have a neutral party for
manufacturers to be willing to share
confidential information.” (Andrew Kreig,
President, Wireless Communications Assoc.)



NNNNTTTTIIIIAAAA    VVVViiiieeeewwwwNNNNTTTTIIIIAAAA    VVVViiiieeeewwww
•• August 9-10, 1998:  August 9-10, 1998:  NTIA head Larry Irving said:

We need to figure out how to lower these costs {terminal equipment, etc.} to make
wireless technology more widely available. That is why I think the work of N-
WEST (the National Wireless Electronics Systems Testbed) is so important.

N-WEST is a collaborative effort of the Department of Commerce's NTIA and
National Institute of Standards and Technology (NIST) that just got off the
ground... N-WEST is providing technical expertise to assist standardization efforts
by the LMDS industry.

Let me clarify that the Department of Commerce is not mandating standards for
LMDS... government mandates in this area can only interfere with progress and
innovation.

N-WEST is playing a different role... assisting and evaluating industry efforts to
reach a consensus on standards. The theory is that, if there is greater
standardization of customer equipment, that equipment is more likely to be sold
on a mass market basis. Collaboration within the industry could help lower the
cost of user terminals and, I hope, make broadband wireless an accessible
alternative for more Americans.



NNNN----WWWWEEEESSSSTTTT////888800002222....11116666    HHHHiiiissssttttoooorrrryyyy    iiiinnnn    BBBBrrrriiiieeeeffffNNNN----WWWWEEEESSSSTTTT////888800002222....11116666    HHHHiiiissssttttoooorrrryyyy    iiiinnnn    BBBBrrrriiiieeeeffff

PPPPaaaarrrrtttt    2222PPPPaaaarrrrtttt    2222

••November 9-10, 1998November 9-10, 1998

••January 13-15, 1999January 13-15, 1999

––Study Group meetingsStudy Group meetings

•March 9-11, 1999•March 9-11, 1999

––802 created the 802 created the IEEE 802.16 WorkingIEEE 802.16 Working

Group on Broadband Wireless AccessGroup on Broadband Wireless Access



888800002222....11116666    MMMMeeeeeeeettttiiiinnnnggggssss888800002222....11116666    MMMMeeeeeeeettttiiiinnnnggggssss

••  BiBi-monthly week-long sessions-monthly week-long sessions

•• Session #9: September 11-15, 2000, Denver Session #9: September 11-15, 2000, Denver

–– alongside 2000 IEEE Radio and Wireless alongside 2000 IEEE Radio and Wireless

Conference (RAWCON2000)Conference (RAWCON2000)



888800002222....11116666    PPPPrrrroooojjjjeeeeccccttttssss888800002222....11116666    PPPPrrrroooojjjjeeeeccccttttssss
802.16802.16.1.1: Air Interface, 10-66 : Air Interface, 10-66 GHzGHz

•• 34 proposals in November 1999 34 proposals in November 1999

•• unified final draft by November 2000 unified final draft by November 2000

802.16802.16.2.2: Coexistence: Coexistence

802.16802.16.3.3: Air Interface, 2-11: Air Interface, 2-11 GHz GHz (licensed) (licensed)

Wireless High-Speed Unlicensed MANWireless High-Speed Unlicensed MAN

––WirelessHUMANWirelessHUMANTMTM

––Study Group (not yet an established project)Study Group (not yet an established project)



CCCCuuuurrrrrrrreeeennnntttt    888800002222....11116666....1111    PPPPrrrrooooppppoooossssaaaallllCCCCuuuurrrrrrrreeeennnntttt    888800002222....11116666....1111    PPPPrrrrooooppppoooossssaaaallll
Backed by 35 participants from:Backed by 35 participants from:

3Com3Com
Adaptive Broadband Inc.Adaptive Broadband Inc.
BreezeCOMBreezeCOM
CircuitPathCircuitPath Network Network
SystemsSystems

Communications ConsultingCommunications Consulting
ServicesServices

Crosspan Crosspan (A Raytheon Co.)(A Raytheon Co.)
Digital MicrowaveDigital Microwave
CorporationCorporation

Ensemble CommunicationsEnsemble Communications
EricssonEricsson
iSKYiSKY

LucentLucent
MotorolaMotorola
NewbridgeNewbridge
NokiaNokia
NortelNortel
Oren SemiconductorOren Semiconductor Ltd Ltd..
SiCOMSiCOM, Inc., Inc.
SiemensSiemens
Spacebridge Networks Corp.Spacebridge Networks Corp.
SpectraPointSpectraPoint
TelesciCOM LtdTelesciCOM Ltd..
VyyoVyyo



802.16 Press Treatment802.16 Press Treatment

•• TelecommunicationsTelecommunications magazine (May 2000) magazine (May 2000)

chose "The 10 Hottest Technologies”chose "The 10 Hottest Technologies”

•• “Air interface standards, currently being“Air interface standards, currently being

worked on in the IEEE's 802.16 committee toworked on in the IEEE's 802.16 committee to

deal with issues such as interference anddeal with issues such as interference and

interoperability, could help change {the slowinteroperability, could help change {the slow

deployment of LMDS}, propelling broadbanddeployment of LMDS}, propelling broadband

wireless to a $7.4 billion market for services bywireless to a $7.4 billion market for services by

2003, according to the2003, according to the Strategis Strategis Group.” Group.”



SummarySummary

•• Standards create markets and businessStandards create markets and business

opportunitiesopportunities

•• NIST is leading consensus standardizationNIST is leading consensus standardization

efforts in Broadband Wireless Accessefforts in Broadband Wireless Access

•• NIST and NTIA/ITS hope to developNIST and NTIA/ITS hope to develop

measurement measurement testbed testbed in support ofin support of

wireless standardizationwireless standardization



RRRReeeessssoooouuuurrrrcccceeeessssRRRReeeessssoooouuuurrrrcccceeeessss

––    888800002222....11116666    WWWWeeeebbbb    SSSSiiiitttteeee    888800002222....11116666    WWWWeeeebbbb    SSSSiiiitttteeee

hhhhttttttttpppp:::://// ////hhhhttttttttpppp:::://// ////wwwwiiiirrrreeeelllleeeessssssssmmmmaaaannnnwwwwiiiirrrreeeelllleeeessssssssmmmmaaaannnn....oooorrrrgggg....oooorrrrgggg
>>>>333355550000,,,,000000000000    ddddoooowwwwnnnnllllooooaaaaddddssss////mmmmoooonnnntttthhhh>>>>333355550000,,,,000000000000    ddddoooowwwwnnnnllllooooaaaaddddssss////mmmmoooonnnntttthhhh

–– 802.16 email reflector 802.16 email reflector
 >400 subscribers >400 subscribers

–– N-WEST News N-WEST News

http://http://nwestnwest..nistnist..govgov
  ~850 subscribers~850 subscribers


